Src homology domain 2-containing tyrosine phosphatase 2 associates with intercellular adhesion molecule 1 to regulate cell survival.
Intercellular adhesion molecule-1 (ICAM-1) binds to the plasma protein fibrinogen (Fg) to mediate leukocyte/endothelial cell interactions. In our studies, the ligation of Fg to ICAM-1 on tumor necrosis factor-alpha-stimulated endothelial cells resulted in the tyrosine phosphorylation of Src homology domain 2 (SH2)-containing phosphatase-2 (SHP-2). The ICAM-1 cytoplasmic sequence IKKYRLQ conforms poorly to the concensus immunoreceptor tyrosine-based inhibition motifs found in receptors that bind SHP-2. Nevertheless, the tyrosine phosphorylated sequence (IKKpYRLQ) bound specifically to the SH2 domain proximal to the NH(2)-terminal of SHP-2 (SHP-2-N) but not to the SH2 domain proximal on the COOH-terminal side (SHP-2-C). Phosphorylated ICAM-1 bound SHP-2-N. In immunoprecipitation experiments, SHP-2 associated with phosphorylated ICAM-1. Cells expressing truncated ICAM-1 that lacked the cytoplasmic sequence (ICAM-1(TR)) failed to associate with SHP-2. ICAM-1 containing the tyrosine to alanine substitution at position 485 (ICAM-1(Y485A)) associated weakly with SHP-2. Cells expressing ICAM-1(TR) and ICAM-1(Y485A) underwent apoptosis upon adhesion to Fg, whereas the wild type ICAM-1 maintained cell survival. These results indicate that ICAM-1 interactions with SHP-2 allow better cellular survival mediated through Fg-ICAM-1 ligation.